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Objectives/Goals Abstract
The goal of my project was to enhance the thermal stability of an e
cellulose so as to increase the efficiency of converting plant biomg

Methods/M aterials
1. Analyzed beta-glucosidase (BG) protein with an algorithm (
mutations that enhance stability.
2. The native BG gene was PCR-amplified from gen
(soil bacteria) and cloned into an E. coli expression vect
3. Wild-type (WT) BG protein was expressed in and purifi
enzymeatic activity using a chromogenic substrate.
4. The top six mutations identified from PoPMuSiC
6. All six mutants (Mut1-Mut6) were sequence verifid
7. Following scale-up of expression, each muta

measured at 37°C, 45°C, and 55°C relative to {7
8. The T50 values (temperature at which 509%Qf{the actl D &nains) of two mutants exhibiting increased
thermal tolerance were determined in compa
Results Q
1. The 5 BG mutants (Mut2-Mut6) shoy/™sgtivi dentical to wild-type protein at 37°C

qQlivity nearly equal to wild-type protein. Mut2
K(tyNs following 45°C pre-incubation and ~30% reduction in
activity compared to WT following .
3. Mut3 and Mut4 exhibit signifi idOs actlwty (30-60%) relativeto WT following 55°C
[ Qe thermally stable compared to WT BG.

4. The T50 values of WT, M ere determined to be 48°C, 51°C, and 53°C,

respectively.

Conclusions/Discussion
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My science teachers, Mr. Smay and Ms. Levensailor, provided encouragement and critical evaluation of
my project over last few months. My father helped me purchase the necessary reagents and provided me
access to the instruments, kits, and supplies and technical guidance.
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